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I ntroduction. We studied activation pattern reproducibilit y for asimple motor task using [**O]water PET and linear discriminant
analysis. Reproducible egenimages (CEs)—ohbtained from a Canonical Variates Analysis (CVA) of the PCA eigenvedors from
Scaled Subprofile Modd (SSM) preprocessng—were identified by a twofold crossvali dation resampling technique [1]. Pattern
simil arity histograms were used to test for: (1) reproducible multidimensional subspaces, (2) reproducible patterns defined by
between-subjea effeds and (3) the influence of individual subjeds on pattern reproducibility in order to identify subgroups [of
patients or controls] which increase or deaease reproducibilit y.

M ethods. 18 right-handed controls and 14 mtients with hereditary cerebell ar ataxia (6 SCA1s, 8 SCA5s) were scanned while
tracing a path along the perimeter of afive pointed star. Each scanning sesson consisted of 1 basdinetria (notracing), 8 tracing
trialsand afinal basdline. CE reproducibilit y was assessed for an SQVI/CVA clasdfication (Exp. 1) of 10 groups (10 scans/subjea)
refleding the mean within-subjed temporal structure of the 18 normal controls and (Exp. 2) of 4

groups, two defined by between-subjedt effeds and two by baseline and tracing states. The four- Fig. 1: 18 controls, 10 groups.
group classfication was appli ed separately to 14 randomly chosen controls (Exp. 2a) and tothe 14
ataxia patients (Exp. 2b). In Exp. 1 each of the nine CEsfor each of 250randomly chosen training et CE1
andtest pairs(of independent groups of ninesubjeds) were crrelated after refledtion and reordering
relativetoan SSV/CVA of all 18subjeds(Fig. 1). Pattern simil arity histogramsfor each of thethree &
CEs from Exp. 2 areill ustrated in Figs. 2a & 2b. In Exp. 2 each 7-subjed group was randomly f:%“*
divided into two groups of three& four subjeds; in Exp. 2b the groups were mnstrained to contain  «-
3 SCA1 and 4 SCA5 patients/group. For CE 2 in Exp. 1 and CE 1 in Exp. 2b the least and most
reproduci ble patterns from each of the 250 airs of CEswere identified by correlating each pattern
with the average CE of the pair with thelargest r value. Subjed influencewas ranked by recording °5s
the number of times/250 pirs that each subjed was included in the group producing the least
reproducible pattern. This result was compared with the null hypothesis that subjeds randomly Fig. 2a:14 controls, 4 groups.
contributetogroupswith theleast reproduciblepattern, i.e., abinomial distribution, p=0.5& N=250. .~
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Results. In Figure 1 the histograms for CE 3-9 are centered on zero refleding no significant  «f
reproducibility of eigenimages 3-9, while CE 1's histogram and most of CE 2's histogram are »

significantly different from zero. CE 1's histogram refleds goad reproducibility of a two-state i
basdli ne-tracing activation effead with no temporal tracing structure in the asociated canonicd

variates. CE 1's average @genimage containsthe expeded structures of the primary motor system. s ﬁﬁ#ﬁ}&mq
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CE 2'scanonical variatesrefled alinear trend with time acrossthe 10 scans/subjed. Many pairsin ’
CE 2's histogram have moderate reproducibilit y (r €[0.3,0.55]) whil e some match the spread of the  “—= o o5
unreproducible patterns of CE 3-9's histograms. Ranking subjed influencefor CE 2 identified 5/18 Correlation Coefficient (1)
subjectsthat occurred more frequently and 3/18 subjects that occurred lessfrequently than expeded Fig. 2b:14 petients, 4 groups.
in the 9-subjed groupswith theleast reproducible patterns (uncorreded p< 0.05). InFigures2a& s
2b the CE 2 histogramsrefled good reproducihbilit y of thetwo-statebaseli ne-tracing activation effed | cEe2
(smilar to CE 1 of Exp. 1) with only a dight reduction in the r-values for patients (Fig. 2b)
comparedtocontrols(Fig. 2a). In contrast the CE 1 histograms, which refled between-subjed group
effeds, depict no pattern reproducibilit y for subgroupsof control subjeds(Fig. 2a), but many patterns
from SCA1 vs. SCA5 subgroups are moderately reproducible. Ranking subjed influencefor CE 1 * «f CE3  CEL
in Exp. 2bidentified 4/14 patientsthat occurred morefrequently and 6/14 patientsthat occurredless -
frequently than expeded in the between-subjed groups with the least reproducible patterns
(uncorreded p < 0.05). For a subgroup of patients there is a reproducible pattern refleding SCA1
vs. SCAS dfferences that may be distinguished from the basi ¢ basdli ne-tracing motor response.
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Conclusions. We have demonstrated that pattern simil arity histograms may be used to identify (1) reproduci ble multi dimensional
subspaces of activation patternsfor within- and/or between-subjed eff eds, (2) reproducible between-subjed patternsof diseasewhen
the equival ent between-subjed pattern in controlsisnonreproducibleand (3) subgroups of subjedsthat significantly influencegroup
activation patterns making them more or lessreproducible than expeded.
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